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(54) Expansion tank with valve

(57)  An expansion tank (1) which is intended to be
connected to a pipe system which is filled or is to be 57
filled with a liquid, comprises a closed tank (2) with at
least one connection opening (3) for a liquid pipe. The
tank (2) is provided with a main valve (51) inside the
tank (2) having a valve seat ((52) and a closure member
(53) and being designed to close off the connection
opening (3) at a defined difference between the pres-
sure in the interior of the tank (2) and the pressure in
the connection opening (3) and/or at a defined liquid lev-
el (57) in the tank (2). The tank (2) is further provided
with an additional valve (71) for closing off a channel or
passage (72) extending through the closure member
(53) of the main valve from the interior of the tank (2) to
the connection opening (3). The additional valve (71) is
closed during normal operation of the expansion tank
(1) when connected to a pipe system filled with liquid
and is open if the difference between the pressure in the
interior of the tank (2) and the pressure the connection
opening (3) is higher than the original pressure in the
expansion tank (1) when it was delivered ex works.
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Description

[0001] The invention relates to an expansion tank
which is intended to be connected to a pipe system
which is filled or is to be filled with a liquid, comprising
a closed tank with at least one connection opening for
a liquid pipe, the tank being provided with a main valve
inside the tank, the main valve having a valve seat and
a closure member which interacts with the valve seat
and being designed to close off the connection opening
at a defined difference between the pressure in the in-
terior of the tank and the pressure in the connection
opening and/or at a defined liquid level in the tank.
[0002] An expansion tank of this type known from, for
example, CH-A-397190 and US 3,301275.

[0003] In the known expansion tanks the closure
member of the main valve is a float body or connected
to a float body. A drawback of the known expansion
tanks is that in a situation wherein there is a high-speed
liquid flow out of the expansion tank to the pipe system
the closure member may dragged along with the liquid
flow resulting in a closure of the main valve and a further
drop of the pressure in the pipe system. When this hap-
pens the difference between the pressure in the interior
of the expansion tank and the pressure in the connection
opening may become higher than the pressure in the
expansion when it was delivered ex works. This is un-
desirable, in particular when there is still a considerable
amount of liquid in the expansion tank at the moment
the main valve is closed. In that case it is difficult to bring
the pipe system with expansion tank back into the nor-
mal operating conditions.

[0004] A difference between the pressure in the inte-
rior of the expansion tank and the pressure in the con-
nection opening which is higher than the pressure in the
expansion tank when it was delivered may also arise if
so much gas has been released out of the pipe system
into the tank that there is an excessive quantity of gas
in the tank.

[0005] Itis an object of the invention to provide an ex-
pansion tank of the above type which does not have the
above mentioned drawbacks.

[0006] This object is achieved by an expansion tank
which is intended to be connected to a pipe system
which is filled or is to be filled with a liquid, comprising
a closed tank with at least one connection opening for
a liquid pipe, the tank being provided with a main valve
inside the tank, the main valve having a valve seat and
a closure member which interacts with the valve seat
and being designed to close off the connection opening
at a defined difference between the pressure in the in-
terior of the tank and the pressure in the connection
opening and/or at a defined liquid level in the tank, the
tank being further provided with an additional valve in a
channel extending through the closure member of the
main valve from the interior of the tank to the connection
opening, which additional valve is closed during normal
operation of the expansion tank when connected to a
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pipe system filled with liquid and opens if the difference
between the pressure in the interior of the tank and the
pressure in the connection opening is higher than the
original pressure in the expansion tank when it was de-
livered ex works.

[0007] With such an additional valve the difference
between the pressure in the interior of the expansion
tank and the pressure in the connection opening will
drop to a level which is substantially equal to the pres-
sure in the expansion tank when the tank was delivered
ex works.

[0008] Preferred embodiments of the expansion tank
according to the invention are defined in the subclaims.
[0009] The invention will be explained in more detail
in the following description with reference to the draw-
ing, in which:

Figs 1 and 2 diagrammatically depict a heating in-
stallation in which an expansion tank according to
the invention is incorporated, the expansion tank
being positioned beneath (Fig. 1) and above (Fig.
2) a liquid pipe,

Figs 3a-c show a part of a first embodiment of an
expansion tank according to the invention,

Figs 4a-c show a part of a second embodiment of
an expansion tank according to the invention,

Figs 5a-c show a part of a third embodiment of an
expansion tank according to the invention,

Figs 6a-b show a part of a fourth embodiment of an
expansion tank according to the invention.

[0010] Figs 1 and 2 diagrammatically depict a heating
installation in which an expansion tank 1 according to
the invention is incorporated. The heating installation al-
sO comprises, as is customary, a heating boiler 21, ra-
diators 22, a pump 23, a bleed 24 and connecting pipes
between the various elements.

[0011] In Fig. 1, the expansion tank 1 is positioned
below a liquid pipe 25 to which the tank 1 is connected.
To prevent gas from undesirably flowing out of the ex-
pansion tank 1 into the installation and to prevent excess
gases from the installation entering the expansion tank
1, the expansion tank 1 should be disposed in such a
manner that the connection opening 3 is situated at the
underside of the expansion tank 1.

[0012] In Fig. 2, the expansion tank 1 is positioned
above a liquid pipe 25 to which the expansion tank 1 is
connected. When the expansion tank 1 is mounted in
such a position, it is possible for gases to escape from
the installation into the expansion tank 1. In practice,
this will lead to a slight increase in the quantity of gas in
the expansion tank 1. This has no adverse effect on op-
eration.

[0013] Figs 3a-c show a part of a first embodiment of
an expansion tank 1 according to the invention. The ex-
pansion tank 1 is intended to be connected to a pipe
system which is filled or is to be filled with a liquid, for
example a heating system, as shown in Figs 1 and 2.
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The expansion tank 1 comprises a closed tank 2 with at
least one connection opening 3 for a liquid pipe.
[0014] The expansion tank 1 is provided with a valve
which is denoted overall by reference numeral 41. The
valve 41 comprises a valve seat 42, which is connected
to the connection opening 3 and a closure member 43.
The valve seat 42 is of substantially cylindrical design.
The closure member 43 is in disc form and is provided,
on the side facing the valve seat 42, with a sealing ring
44 made from relatively soft material, such as rubber,
which can interact with the end side of the valve seat 42
in order to close the valve 41. The closure member 43
is pressed away from the valve seat 44 by a compres-
sion spring 45. The closure member 43, for actuation of
the valve 41, is provided, on the side facing towards the
interior of the tank 2, with a cup-like element 46 which
is fixed to the closure member 43 and is open towards
the interior of the tank 2.

[0015] At the location of the closure member 43 in
which there is a central passage 60, an additional valve
61 supplements the valve 41. By means of this addition-
al valve 61 the interior of the tank 2 comes into commu-
nication with the connection opening 3 when the pres-
sure difference between the interior of the tank 2 and
the connection opening 3 becomes higher than the orig-
inal pressure in the tank 2 when the expansion tank 1
was delivered ex works.

[0016] Such a high pressure difference may arise if
so much gas has been released out of the pipe system
into the tank 2 that there is an excessive quantity of gas
in the tank 2, resulting in an excessively high gas pres-
sure, which is higher than the original pressure in the
tank 2 when the expansion tank 1 was delivered. The
additional valve 61 provides for a discharge of the ex-
cess gas in the tank 2 to the connection opening 3.
[0017] A pressure difference between the interior of
the tank 2 and the connection opening 3 which is higher
than the original pressure in the tank 2 when the expan-
sion tank 1 was delivered may also arise if the speed of
liquid flowing out of the tank 2 into the pipe system is so
high that the closure member 43 is dragged along with
the liquid flowing out of the tank 2 resulting in a closure
of the valve is closed and a further drop of the pressure
in the pipe system.

[0018] Under normal operating conditions the addi-
tional valve 61 is closed by virtue of the fact that the
spring 45 presses the closure member 63 of the valve
61 onto the sealing ring 44 and in this way closes off the
passage 60. The spring 45 is dimensioned in such a
manner that on the one hand it holds the valve 41 open
when the pressure in the tank 2 and in the connection
opening 3 is equal and on the other hand the valve 61
is opened by pressure in the tank 2 in the event that the
pressure difference between the interior of the tank 2
and the connection opening 3 becomes higher than the
original pressure in the tank 2 when the expansion tank
1 was delivered ex works.

[0019] Normal operation of the valve 41 is illustrated
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in Figs 3a-c.

[0020] Fig. 3ashows the position of the valve 41 when
the expansion tank 1 is delivered ex works. The tank 2
is then full of pressurised gas. The pressure of the gas
presses the closure member 43 onto the valve seat 42,
counter to the spring force of the spring 45, so that the
valve 41 is closed. The additional valve 61 is also
closed.

[0021] Figure 3b shows the situation in which the ex-
pansion tank 1 is connected to a liquid-filled pipe sys-
tem. The pressure in this pipe system is equal to the
pressure in the tank 2, which is higher than the pressure
of the gas in the tank 2 when the expansion tank 1 was
delivered. The spring 45 ensures that the closure mem-
ber 43 is pressed away from the valve seat 42, so that
there is an open connection between the connection
opening 3 (and therefore the pipe system) and the inte-
rior of the tank 2. Also in this situation the additional
valve 61 is closed.

[0022] Figure 3c shows how the valve 41 is closed as
soon as the liquid level 47 has reached a minimum after
a drop in the level. The weight of the liquid which has
remained behind in the cup-like element 46 presses the
closure member 43 onto the valve seat 42, counter to
the spring force of the spring 45, and the valve is closed.
The additional valve 61 is also closed.

[0023] When for one the reasons mentioned above
(excessive quantity of gas in the tank 2 or liquid flowing
out of the tank 2 at high speed) the valve 41 is closed
and the pressure difference between the interior of the
expansion tank 2 and the connection opening 3 is higher
than the original pressure in the tank 2 when the expan-
sion tank was delivered the additional valve 61 is
opened, counter to the spring force of the spring 45, and
water or gas can flow out of the tank 2 to the opening 3.
[0024] Figs 4a-c show a part of a second embodiment
of an expansion tank according to the invention. In this
embodiment the valve 51 is of a slightly different design
as the valve 41 in the embodiment shown in Figs 3a-c.
The valve has a valve seat 52, a closure member 53
and a sealing ring 54. Instead of the cup-like element
46 shown in Figs 3a-c, a body 56 is mounted on the clo-
sure member 53 of the valve 51. The closure member
53 is an integral part of a body 56. The weight of this
body 56 is in itself sufficient to press the closure member
53 onto the valve seat, so that the valve 51 is closed.
However, the density of the body 56 is slightly lower than
the density of the liquid in the tank 2. Therefore, a spring
to press the closure member 53 away from the valve
seat 52 to keep the valve 51 open during normal oper-
ation of the expansion tank 1 is not necessary.

[0025] The expansion tank 1 has an additional valve.
The additional valve is designed as a small valve 71 in
a channel 72 in the body 56. The channel 72 extends
from the top side of the body 56 to the region of the bot-
tom side of the body 56 inside the sealing ring 54. The
valve 71 has a valve seat 73, a closure member 74 and
a spring 75 which presses the closure member 74 on
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the valve seat 73.

[0026] When the expansion tank 1 is delivered ex
works the pressure of the gas in the tank 2 is sufficient
to hold the valve 51 closed for the purpose of storage,
transport and installation of the expansion tank.

[0027] The way in which the valve 51 operates in nor-
mal situations is illustrated in Figs 4a-b and substantially
corresponds to the operation of the valve 41 illustrated
in Figs 3a-c.

[0028] InFigs. 4a-cthe expansiontank 2 is connected
to liquid-filled pipe system. When the pressure in the
pipe system, which is equal to the pressure in the con-
nection opening 3, is higher than the pressure in the tank
2 when the expansion tank 1 was delivered the tank 2
is filled with liquid, and there is an equilibrium between
the pressure in the tank 2 and the pressure in the pipe
system. Due to the upward force on the body 56 in the
liquid the valve 51 is open and liquid can flow in and out
of the expansion tank 2. The additional valve 71 is
closed. This situation is shown in Fig. 4a.

[0029] Figure 4b shows how the valve 51 closes when
the body 56 on top of the closure member 53 of the valve
51 dries out as the liquid level 57 drops.

[0030] When for one the reasons mentioned above
(excessive quantity of gas in the tank 2 or liquid flowing
out of the tank 2 at high speed) the valve 51 is closed
and the pressure difference between the interior of the
tank 2 and the connection opening 3 is higher than the
original pressure in the tank 2 when the expansion tank
1 was delivered the additional valve 71 is opened, coun-
ter to the spring force of the spring 75, and water or gas
can flow out of the expansion 2 to the connection open-
ing 3. This situation is shown in Fig. 4c.

[0031] Figs 5a-d show a part of a third embodiment of
an expansion tank 1 with an additional valve.

[0032] In Figs 5a-d the valve 51 is similar to the valve
51 in Figs 4a-c and has a seat 52, a closure member 53
and a sealing ring 54. Instead of a body 56 the closure
member 53 is provided with a cup-like element 86 like
the cup-like element 46 on the closure member 43 in
Figs 3a-c. A channel 87 which extends through the clo-
sure member 53 of the valve 51 connects the interior of
the cup-like element 86 with the connection opening 3.
The edge of the opening of the channel 87 to the interior
of the cup-like element 86 is formed as a valve seat 88.
A second float body 90 is arranged inside the cup-like
element 86 and is freely moveable therein. At the bottom
side the float body 90 is provided with a needle-shaped
closure member 91 which can cooperate with the valve
seat 88. The needle-shaped closure member 91 and the
valve seat 88 form the additional valve. Retaining ele-
ments 92 at the free edge of the cup-like element 86
prevent the float body 90 from leaving the cup-like ele-
ment 86.

[0033] The valve 51in Figs 5a-d operates in the same
way as the valve 51 in Figs 4a-c.

[0034] During normal operation of the expansion tank
2 the valve 51 is open and liquid can flow in and out of
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the expansion tank 2 (Fig. 5a). The needle valve 88,91
is also open. The float body 90 is retained in the cup-
like element 86 by the retaining elements 92.

[0035] When the liquid level 57 in the tank 2 drops to
a level as shown in Fig. 5b the valve 51 is closed. The
needle valve 88,91 will close when most of the liquid has
flown out of the cup-like element 86 through the channel
87 as shown in Fig. 5b.

[0036] When the valve 51 is closed as a result of liquid
flowing out of the tank 2 at high speed the needle valve
88,91 will still be open as long as there is enough liquid
in the tank 2 and the cup-like body 56 (Fig. 5c). This is
realised in that the floating capability of the float body
90 is always sufficient to keep the needle valve 88,91
open, counter to the higher pressure in the tank 2. In
case of such a higher pressure in the tank 2 the valve
51 will be closed as the size of this valve is such the
closing force on the closure member 54 as result of the
higher pressure in the tank 2 is greater than the upward
floating force on the combination of the cup-like element
86 and the float body 90.

[0037] When the liquid level in the tank 2 and in the
cup-like element 86 drops to the level shown in Fig. 5d
the valve 88,91 closes.

[0038] The advantage of the embodiment of the ex-
pansion tank 1 of Fig. 5 over the embodiments of Figs
3 and 4 is that in case the main valve 51 is closed as a
result of liquid flowing out of the tank 2 at high speed,
the additional valve 88,91 remains open and the pres-
sure in the tank 2 will drop together with the pressure in
the pipe system as long as there is enough liquid in the
tank 2. In the embodiments of Figs 4 and 5 the additional
valve 41, 51 will be opened only after the pressure dif-
ference between the interior of the tank 2 and the pipe
system becomes higher than the pressure in the expan-
sion tank 1 when it was delivered.

[0039] I[fin the situation shown in Fig. 5d the pressure
in the tank 2 is still too high (higher than the pressure in
the tank 2 when the expansion tank 1 was delivered),
for example as a result of an excessive quantity of gas
in the tank 2, this pressure cannot be decreased further
as both valves 51 and 88,91 are closed. A solution for
this problem is shown in Figs 6a-b.

[0040] Figs 6a-b show a part of a fourth embodiment
of an expansion tank 1 with two additional valves.
[0041] The embodiment of Figs 6 is basically the
same as the embodiment of Figs 5 with the additional
valve 88,91. However, the cup-like element 86' has a
bottom 92 which is thicker than the bottom of the cup-
like element 86 of the embodiment of Figs 5. The cup-
like element 86' is provided with a second additional
valve 93. This second additional valve 93 is designed
as a small valve in a channel 94 in the thick bottom 92
of the cup-like element 86'. The channel 94 extend from
the outer side of the cup-like element 86' to the central
channel 87 in the closure member. The second addition-
al valve 93 is of the same type as the additional valve
71 in the embodiment of Figs 4. The embodiment of Figs
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6 is essentially a combination of the embodiments of the
embodiments of Figs 4 and 5.

[0042] If, in the situation wherein the both the valve
51 and the additional valve 88,91 are closed, the pres-
sure in the tank is still too high the second additional
valve 93 is opened and liquid and/or gas can be dis-
charged through the second additional valve 93 and the
channel 94 to the connection opening 3, as shown in
Fig. 6b.

[0043] In Figs 3-6 the valve seat 42, 52 is of substan-
tially cylindrical design, with the closure member 43, 53
interacting with the end side of the valve seat 42, 52.
The valve seat may however be of conical or cup-like
design. In this case, the closure member is provided on
its circumference with a sealing ring, which can interact
with the conical or cup-like inner surface of the valve
seat.

[0044] It will be clear for a skilled person that within
the scope of the claims the design of the various com-
ponents of the expansion tank according to the invention
may be varied.

Claims

1. Expansion tank which is intended to be connected
to a pipe system which is filled or is to be filled with
a liquid, comprising a closed tank with at least one
connection opening for a liquid pipe, the tank being
provided with a main valve inside the tank, the main
valve having a first valve seat and a first closure
member which interacts with the first valve seat and
being designed to close off the connection opening
at a defined difference between the pressure in the
interior of the tank and the pressure in the connec-
tion opening and/or at a defined liquid level in the
tank, the tank being further provided with an addi-
tional valve for closing off a channel or passage ex-
tending through the first closure member of the
main valve from the interior of the tank to the con-
nection opening, which additional valve is closed
during normal operation of the expansion tank when
connected to a pipe system filled with liquid and is
open if the difference between the pressure in the
interior of the tank and the pressure the connection
opening is higher than the original pressure in the
expansion tank when it was delivered ex works.

2. Expansion tank according to claim 1, in which the
main valve comprises a first valve seat which is con-
nected to the connection opening and a first closure
member, the first closure member being provided,
on the side facing the first valve seat, with a sealing
ring made from relatively soft material, such as rub-
ber, which can interact with the first valve seat in
order to close the main valve, the first closure ele-
ment being formed by a part of the bottom wall of a
cup-like element which is open towards the interior
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of the tank, the main valve being provided with a
spring pressing the first closure member away from
the first valve seat, and in which the additional valve
comprises a second closure member which is de-
signed to close a central passage in the first closure
member at the side of the first closure member op-
posite the cup-like element and which is pressed
towards the first closure member by the spring of
the main valve, the spring being dimensioned such
that if the difference between the pressure in the
interior of the expansion tank and the pressure in
the connection opening is higher than the original
pressure in the expansion tank when the tank was
delivered the second closure member is pressed
away from the first closure member, counter to the
spring force of the spring, whereby the additional
valve is opened.

Expansion tank according to claim 1, in which the
main valve comprises a first valve seat which is con-
nected to the connection opening and a first closure
member, the first closure member being provided,
on the side facing the first valve seat, with a sealing
ring made from relatively soft material, such as rub-
ber, which can interact with the first valve seat in
order to close the main valve, the first closure ele-
ment being formed by a part of the bottom wall of a
cup-like element which is open towards the interior
of the tank, in which a float body is present inside
the cup-like element, the float body being freely
movable in the cup-like element end being retained
therein by means of retaining elements at the free
edge of the cup-like element, and in which the ad-
ditional valve comprises a needle-shaped closure
member at the bottom side of the float body which
needle-shaped closure member can close a central
channel in the first closure member of the main
valve at the side of the cup-like element, the ar-
rangement being such that if the float body is in con-
tact with the retaining elements the tip of the needle-
shaped closure member is at distance from the cen-
tral channel.

Expansion tank according to claim 1, in which the
main valve comprises a first valve seat which is con-
nected to the connection opening and a first closure
member, the first closure member being provided,
on the side facing the first valve seat, with a sealing
ring made from relatively soft material, such as rub-
ber, which can interact with the first valve seat in
order to close the main valve, the first closure ele-
ment being formed by a part of the bottom wall of a
cup-like element which is open towards the interior
of the tank, in which a float body is present inside
the cup-like element, the float body being freely
movable in the cup-like element end being retained
therein by means of retaining elements at the free
edge of the cup-like element, and in which the ad-
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ditional valve comprises a needle-shaped closure
member at the bottom side of the float body which
needle-shaped closure member can close a central
channel in the first closure member of the main
valve at the side of the cup-like element, the ar-
rangement being such that if the float body is in con-
tact with the retaining elements the tip of the needle-
shaped closure member is at distance from the cen-
tral channel, the tank being provided with a second
additional valve which is designed as a valve in a
channel in the bottom of the cup-like element, the
channel extending from the outer side of the cup-
like element to central channel in the first closure
member, the second additional valve having a valve
seat, a closure member and a spring which presses
the closure member on the valve seat, the valve
seat and the spring acting towards the interior of the
expansion tank, the spring being dimensioned such
that if the difference between the pressure in the
interior of the expansion tank and the pressure in
the connection opening is higher than the original
pressure in the expansion tank when the tank was
delivered the closure member is pressed away from
the seat, counter to the spring force of the spring,
whereby the additional valve is opened.

Expansion tank according to claim 1, in which the
main valve comprises a first valve seat which is con-
nected to the connection opening and a first closure
member, the first closure member being provided,
on the side facing the first valve seat, with a sealing
ring made from relatively soft material, such as rub-
ber, which can interact with the first valve seat in
order to close the main valve, the first closure ele-
ment being formed by a part of the bottom wall of a
body inside the expansion tank, and in which the
additional valve is designed as a valve in a channel
in the body, the channel extending from the top side
of the body to the region of the first closure member
inside the sealing ring, the additional valve having
a valve seat, a closure member and a spring which
presses the closure member on the valve seat, the
valve seat and the spring acting towards the interior
of the expansion tank, the spring being dimen-
sioned such that if the difference between the pres-
sure in the interior of the expansion tank and the
pressure in the connection opening is higher than
the original pressure in the expansion tank when the
tank was delivered the closure member is pressed
away from the seat, counter to the spring force of
the spring, whereby the additional valve is opened.
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